Replicative aging down-regulates the myogenic regulatory factors in human myoblasts.
Aging of human skeletal muscle results in a decline in muscle mass and force, and excessive turnover of muscle fibres, such as in muscular dystrophies, further increases this decline. Although it has been shown in rodents, by cross-age transplantation of whole muscles, that the environment plays an important role in this process, the implication of proliferating aging of the muscle progenitors has been poorly investigated, particularly in humans, since the regulation of cell proliferation differs between rodents and humans. The myogenic differentiation of human myoblasts is regulated by the muscle-specific regulatory factors. Cross-talk between the muscle-specific regulatory factors and the cell cycle regulators is essential for differentiation. The aim of the present study was to determine the effects of replicative senescence on the myogenic programme of human myoblasts. We showed that senescent myoblasts, which could not re-enter the cell cycle, are still able to differentiate and form multinucleated myotubes. However, these myotubes are significantly smaller. The expression of muscle-specific regulatory factors and cell cycle regulators was analysed in proliferating myoblasts and compared with senescent cells. We have observed a delay and a decrease in the muscle-specific regulatory factors and the cyclin-dependent kinase inhibitor p57 during the early step of differentiation in senescent myoblasts, as well as an increase in the fibroblastic markers. Our results demonstrate that replicative senescence alters the expression of the factors triggering muscle differentiation in human myoblasts and could play a role in the regenerative defects observed in muscular diseases and during normal skeletal-muscle aging.